Abstract. Barium hexaferrite (BaFe 12 O 19 ) with hexagonal structure has been known as the high performance magnetic for Radar Absorber Material (RAM). Barium hexaferrite (BaM) was synthesized by sol gel auto combustion to get an homogeneous nanoparticle of BaM. Barium hexaferrites obtained from solution mixture between barium nitrate and ferri nitrate nonahidrat with precipitation of ion barium (Ba 2 + ) and ferri (Fe 3 + ) by solution of sodium hydroxide. Sample prepared with mol ratio of Fe / Ba 11 then added ammoniac in order that pH varies become 7,5; 9; and 11. Citric acid added in order that happen process of combustion. The stirring time was varieties by 1, 2, 3 hours. The effect of pH, stirring time, microstructure, phase,and magnetic properties were investigated using X-ray diffraction (XRD), Scanning Electron Microscope (SEM) and a vibrating sample magnetometer (VSM). The results showed that the highest coercivity was 0.6 Tesla and the smallest crystal size 414.409 nm was obtained for pH 7.5 and stirring time 2 hours. The largest magnetic saturation 55.54 emu /g was reached for pH 7.5 with stirring time 1 hour
Introduction
Barium hexaferrite(BaFe 12 O 19 ) with hexagonal crystal structure has received much attention due to its high performance magnetic properties, large magneto crystalline anisotropy, high coercivity(6700 Oe), high magnetization(78 emu/g), chemically inert, and corrosion resistivity [1] . Recently, Barium hexaferrite has studied for military application as radar absorbing material (RAM). In this research, Barium hexaferrite was produced by sol gel auto combustion. The sol-gel method provides some advantages according Li dan Kaczmarek [2, 3] . The reagent was easy obtained, simple chemical reaction, simple doping processing, short time, and simple apparatus. Sol gel received much attention due to its many attractive features over another process. Homogeneous nanoparticle of barium hexaferrite can obtain by this process.
The quality of barium hexaferrite which produced by sol gel auto combustion depend on several factors, such ratio mol of Fe/Ba, pH, time and sintering temperature. The aim of this research is investigate the influence of pH and stirring time on microstructure and magnetic properties of barium hexaferrite by sol-gel auto combustion method. The pH was stimulated the formation on single phase of barium hexaferrite [4] . pH influence the reactivity chemical reaction during barium heaxferrite formation. The particle size of barium hexaferrite was influenced by stirring time. Stirring time also influence the homogeneity of the solution during stirring proces.
Methodology
Guaranteed 
Result and Discussion

A. Microstructure Characterization
The microstructure of barium hexaferrite investigated by Scanning Electron Microscope (SEM). For stirring time 2 hours, the increasing of pH make particle shape and size of barium hexaferrite change as Fig 1(a,b,c) . Particle was agglomerated as Fig 1(a) for pH 7,5, but particle appear porous as Fig 1(b) . The particle look like as flake as Fig(c) for pH 11. Stirring time also influence the particle size and shape. For same pH (7.5), the contrast particle shape difference according stirring time shown as Fig 1 (d, e, f) . property, such as magnetic coercivity (m c ) is to a large extent, determined by the microstructure which is in turn influenced strongly by the processing procedures. In addition the microstructure is dependent on the particle size, homogeneity of the precursor material and sintering conditions [5, 6] .
B. X-Ray Difraction Analysis (XRD)
XRD was conduct to analysis phase of barium hexaferrite powder which produced by sol gel auto combustion. The result showed the formation of barium hexaferrite starting with formation of Fe 2 O 3 and BaFe 2 O 4 . The increasing of pH and stirring time trigger formation of BaFe 12 O 19 . pH influence the reactivity of chemical reaction because during chemical treatment the metal oxida from barium and ferrous reacted each other and forming barium hexaferrite [5, 7] . The highest intensity of barium hexaferrite formation occurred for stirring time 2h and pH 7.5. Where D crystalline size (nm) and FWHM is full width half maximum, λ wave length 1.54056 Ǻ, and B is full width half maximum in radian. θ is position of peak. According the calculation on debye scherrer equation, the smallest crystalline size of barium hexaferrite whics produced by sol gel auto combustion was 414,409 nm for pH 7,5 strirring time 2h. the highest crystaliine size was 994,778 nm stirring time 3h at pH 11.
C. Magnetic properties Characterization
Magnetic properties such as magnetic saturation(Ms), magnetic remanence (Mr) and coercivity (Hc) were characterize by Vibrating Sample Magnetometer (VSM). Coercivity (Hc) is magnetic field intensity which required to eliminate the magnetization after magnetic saturation. While magnetic remanance (Mr) shows the magnetic field remaining after the magnetization process of a material is stopped. High coercivity and large magnetic remanance were required for Radar Absorber Material (RAM) application. The VSM result of barium hexaferrite shown in Fig 3. The highest of magnetic coercivity was 0.6 Tesla for pH 7.5 and stirring time 2h (Fig 3(b) ). The highest of magnetic saturation was 55,54 emu/gr for pH 7.5 and strirring time 1h.
. The increasing of stirring time will homogeneous of solution and decreasing the particle size. Large particle size decrease the magnetic properties of barium hexaferrite [9, 11] . If particle size was bigger than domain size at high temperature, the Magnetic remanence (Mr), magnetic saturation (Ms) and coersivity (Hc) will be decrease. It is well known that the coercivity of barium ferrite depends on many factors, such as chemical composition, particle size, degree of crystallinity, microstructure, magnetic anisotropy, etc. However, recent progress indicate that the coercivity is also strongly influenced by the particle size [12, 13] , whose variation can also induce the obvious change in saturation magnetization and magnetic anisotropy 
Summary
Barium hexaferrite (BaFe 12 O 19 ) has been successfully synthesized by sol gel autocombusion process. The pH optimum for forming barium hexaferrite by sol gel auto combustion was pH 7,5 with the formation of BaFe 2 O 4 and Fe 2 O 3 for initial barium hexaferrite. For pH variation 7.5; 9 and 11, the increasing of pH will decrease magnetic coersivity of barium hexaferrite. The highest coercivity was 0.6 Tesla at pH 7.5 for stirring time 2h. While the largest magnetic saturation was 55,54 emu/gr for pH 7.5 and stirring time 1 h. This magnetic properties of barium hexaferrite fulfill the material required for radar absorber material (RAM). The smallest crystalline size was 414,409nm for stirring time 2 h and pH 7,5.
